Flavonoids in Ginkgo biloba fallen leaves induce apoptosis through modulation of p53 activation in melanoma cells.
The aim of the present study was to examine the apoptotic effect of flavonoids in methanol extracts of Ginkgo biloba fallen leaves (MEGFL) on melanoma cells. Ginkgo biloba is a deciduous castle chaplain and its leaves include various types of flavonoids such as flavonol-O-glycosides. Ginkgo biloba is known to have therapeutic properties against a number of diseases such as cerebrovascular diseases, blood circulation disease and hypertension. In the present study MEGFL exhibited a higher cytotoxic effect on melanoma cells than Ginkgo biloba leaves (MEGL). It was also found that MEGFL induced apoptotic cell death which was characterized by DNA fragmentation. During the cell death process following treatment with MEGFL, the expression of a variety of death-associated proteins including p53, caspase-3, caspase-9, cytochrome c and Bax were analyzed in the cytosol of melanoma cells. MEGFL significantly increased the expression levels of caspase-3, caspase-9 and p53 in a dose-dependent manner. Our results indicate that MEGFL induced apoptotic cell death by increasing the expression of cell death-associated proteins in melanoma cells.